Administration of exogenous endothelin-1 following vascular balloon injury: early and late effects on intimal hyperplasia.
Administration of exogenous endothelin-1 (ET-1) has been shown to stimulate neointimal hyperplasia following arterial balloon angioplasty (BA). However, the specific effects of ET-1 on the cellular and extracellular matrix response of the vessel wall after balloon injury and the persistence of these ET-1 effects have not been studied. The objectives of this study were to determine the acute (1 week) and long term (10 weeks) effects of administering exogenous ET-1 after arterial BA on neointimal hyperplasia, collagen synthesis and content, cellular proliferation, and ET(A) and ET(B) receptor expression. Thirty-one rabbits were randomized to receive subcutaneous ET-1 (500 pmol/kg/day for 1 week) or placebo time-release pellets and sacrificed at either 1 or 10 weeks after BA. At 1 week, there was a significant two-fold increase in intimal cross-sectional area (CSA) in ET-1 treated animals compared with placebo. ET-1 treated animals showed significant increases in collagen synthesis (ten-fold) and collagen content (three-fold) compared to placebo treated animals. ET-1 treated animals also had a significant increase (two-fold) in proliferation rates. In addition, ET(A) and ET(B) receptor expression were significantly upregulated in ET-1 treated animals. By 10 weeks these stimulatory effects on intimal CSA and collagen content were no longer evident with a 'catch up' phenomenon observed in the placebo treated animals. Similarly, ET(A) and ET(B) mRNA levels had declined significantly in both groups. Therefore, exogenous ET-1 acutely stimulates extracellular and cellular processes including increased expression of ET(A) and ET(B) receptors contributing to intimal hyperplasia. However, these effects are transient and not maintained long term after withdrawal of exogenous ET-1 stimulation.